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The result is the same as if the area of the small triangle 1-5-7 had been
subtracted from that of the triangle 1-2-3.

The center of application passes through the center of gravity of the trape-
zoid 5-2-3-7, which may be found graphically or by the equation

The moment of the force, P, about the lower edge of the surface may be
found by the multiplication of Eqs. 5 and 6, the simplified results being as
follows:

Px = %W2h2(hi + ft)                                       [7]

If desired, P and Px may be found by dividing the water pressure on the
surface, 5-2, into the two parts represented by the rectangle 5-2-8-7 and the
triangle 7-8-3 and computing the areas and moments separately. The force
represented by the rectangle is

Pi = wzhih                                             [8]

For the triangle, the length of the leg 8-3 is W2h, and the force, which is equal
to the area of the triangle, is

P2 - %wzh2                                            [9]

The centers of application are %h for PI, and J^/z- for P2, up from the base
so that the moments become

Fix = %W2h2hi                                             [10]

Pzx - \wzh*                                          [11]

Eqs. 10 and 11 added together give Eq. 7.

The lever arm about an exterior point, as point 9, Fig. 2, is obtained by
adding x\ to x.

The submerged faces of dams are frequently inclined, causing the normal
water pressures against them to depart from the horizontal. In most dam-
design problems, it is convenient to deal separately with the horizontal and
vertical components of such forces.

If the plane 1-2 is inclined, as in Fig. 3, the total pressure, R, on the plane
may be resolved into horizontal and vertical components, P and W. The
horizontal component, P, will be equal to the pressure on the projection, 2-5,
of the plane, 1-2, and its amount, center of application, and moment about
the point 2, can be calculated from Eqs. 5, 6, and 7, or from the triangle 3-8-9
and the rectangle 8-9-2-5. The vertical component, W, will be equal to the
weight of water within the boundaries 7-1-2-6, and its center of application
will pass through the center of gravity of the figure. The weights of the rectan-
gle 7-1-5-6 and the triangle 1-2-5 may be considered separately if desired.

The horizontal component, P, of the total water pressure on the upstream
face of the dam of Fig. 4 is equal to the total pressure on the plane 8-3 and is
determined by Eq. 2. The distance, x, from point 3 to the center of applica-